Regions of alpha-amino-5-methyl-3-hydroxy-4-isoxazole propionic acid receptor subunits that are permissive for the insertion of green fluorescent protein.
The green fluorescent protein can be fused to the ends of a mature glutamate receptor subunit to produce functional, fluorescent receptors. However, there are good reasons to search for internal regions of receptor subunits that can tolerate green fluorescent protein insertion. First, internal insertions of green fluorescent protein may produce functional, fluorescent subunits that traffic more correctly. Second, fluorescent proteins inserted near interacting surfaces of subunits could potentially create reagents suitable for fluorescence resonance energy transfer measurements. Finally, internal green fluorescent protein insertions could potentially produce subunits capable of signaling conformational changes through intrinsic changes in fluorescence intensity. To identify regions of receptor subunits that are permissive for green fluorescent protein insertion, we used a series of recombinant transposons to create fluorescent protein insertions in three alpha-amino-5-methyl-3-hydroxy-4-isoxazole propionic acid receptor subunits. A combined analysis of the relative fluorescence intensity and glutamate-gated ion channel function of 69 different green fluorescent protein fusion proteins identified permissive zones for the creation of bright and fully functional receptor subunits in the C-terminal portion of the amino terminal domain, the intracellular tail of the carboxy terminal domain, and within the pore-forming regions of the channel.